
PRINTER RUSH 

(PTO ASSISTANCE) 





Tracking #: 



DOC CODE 




DOC DATE 



MISCELLANEOUS 

I I Continuing Data 
I I Foreign Priority 
I I Document Legibility 

□ Fees 

□ Other 



rRUSHl MESSAGE: Stf(?ClFtcA77QtJ jg 



Jr fk. / <aiso jts-h do<-> n^twl^r 



^ LOOP I kZs£l f-J/^T 



[XRUSH] RESPONSE: 



INITIALS: 




NOTE: This form will be included as part of the official USPTO record, with the Response 

document coded as XRUSH. 
REV 10/04 



Electronic Version 
Stylesheet Version vl.1.1 

Description 

MULTIPLE ALLOY ROTOR AND METHOD 

THEREFOR 

Cross Reference to Related Applications 

[0001] This j S a continuation^ in-part patent application of -co— 
__eej]dm§-Unitecl States patent application Serial No. 
jASofn^^odc et No. 132847), filed June 18, 2003. 

A 

Background of Invention 
Field of The Invention 

[0002] [0002] The present invention generally relates to turbine 
rotors, such as those used in steam turbines, gas turbine 
engines, and jet engines. More particularly, this invention 
relates to a rotor and method of producing a monolithic 
rotor containing two or more alloys within separate re- 
gions of the rotor resulting in a transition zone between 
different alloy regions, and to a method of determining 
the shape of the transition zone to enable the final ma- 
chined geometry of the rotor to reduce any thermal insta- 



shape of the transition zone obtained from the analysis of 
the sectioned forging specimen. Figure 7 shows the re- 
suits of such analysis using a temperature of about 1150°F 
(about 620°C), and evidences that the predicted deflection 
profile is very close to the actual deflection profile of a ro- 
tor machined from a rotor forging produced by the same 
process as the forging specimen. 
[0043] [0042] Figure 3 represents an alternative to the chemical 

analysis approach described above, in which the boundary 
points of the transition zone 20 are ascertained by ultra- 
sonically examining the rough-machined forging 10. Such 
an approach is disclosed in copending and commonly-as- 
signed U.S. Patent Application Serial No. { A tt orney Docke t 
- No. 13284 7}, incorporated herein by reference. In an in- 
vestigation in which this approach was implemented in 
the present invention, an ultrasonic transducer 78 was 
placed against the outer surface of the forging 10, and ul- 
trasonic energy was transmitted through the forging 10 
along the transition zone 20 to detect changes in the re- 
sponse of the forging material to ultrasonic energy. As 
evidenced by Figure 8, ultrasonic inspection of the forging 

i 

10 produced a noise pattern corresponding to variations 
in the metallurgical characteristics within the forging 10, 



